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(U) ABSTRAGT 

Presented in the report are the measured blast parameters 
of side-on peak overpressure and positive impulse (includiug 
positive impulse duration) plus the measured air shock wave time- 
of-arrival information generated by the free-air detonation of 57 
uncased, centrally initiated, 7-lb. (approximate weight) constant 
volume high explosive charges (Figure 2) of these compositions: 

Non-dealreated cast TNT from Lot KNK-11-639 

Cast Composition B-3 from Lot HOL-11-92 

Compression-molded Composition A-3 from Lot WAB-1-158 

Compression-molded PBXN-1 from Lot HOL-SR-338-59 

Cast Composition B from Lot HOL-7-1928 

Compression molded PBX 9010 from Lot HOL-SR-490-61 

Compression molded PBXN-3 from Lot HOL-SR-45-63 

Compression molded 86/14 HMX/Butvar B72A 

Cast 83/17 HMX/Laminac Styrene Binder 

Cast 75/25 Cyclotol from Lot HOL-6-62 

Compression molded PBX Type A from Lot OAC-596-55 

Compression molded PBX Type B from Lot HOL-SR-46-57 

The blast parameters were measured of distances of 10, 15 
and 20 feet from transducer arrays redundant at 180° (Figure 3 and 4) 

-1- 
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(U)  INTRODUCTION 

This is the second Technical Services Laboratory report 
(Reference 2) resulting from a continuing study by the Explosive 
Laboratory of Feltman Research Labüratory, c iv.'.e.vec! "Ith the "Continuing 
Characterization of Existing Explosive Compositions" (Reference 1). 

A reference point for the study exists in the use of a 
centrally initiated constant volume barrel-shaped charge geometry 
as a standard test vehicle (Figure 2). The characterization of 
these compositions is evolved by comparison of the HE generated 
blast parameters of side-on peak overpressure and impulse 
(including positive impulse duration) as well as shock wave time- 
of-arrival information measured by use of a redundant gage array 
(Figure 1, 3 and 4). 

(U)  DISCUSSION OF RESULTS 

At the writing of this report, the following round, was not 
available for characterization: 

PBX 9010, one round 

35mm film records were lost from the "North Array" on 
Composition A-3 Round 0284-2, from both arrays on Composition 86/ 
14 HMX/Bulvar B72A, Round 147 and from Composition PBX-Type A, 
Round 058-1. 

Extreme turbulence effects -- indicative of charge brea,-up -- 
were especially noted on the 35mm film records from the Composition A-3 
Round 309-2.  Irregular or abnormal impulse analogs, 
indicative of (in some instances) a fireball effect on the gages, 
were noted on the 35mm film records from:  Composition 86/14 HMX/ 
Bulvar B72A, Round 149, 150 and 151;  83/17 HM/La.minac-Styrene 
binder, Round 0651-1;  75/25 Cyclotal, Round 057-4;  Composition B-3, 
Round 0342-6;  Composition PBX-9010, Round 057-2:  Composition 
PBX-Type A, Round 009-3, 069-56. 

Comparison of the results for TNT and Composition B of the 
present report with those of the first report (Reference 2) indicate 
a variation well within the overall accuracy of the measurement system. 



(U)  CONCLUSIONS 

The results of this study to  dace indicate, that for thi 
round geometry being usädj at the 10-foot distance peak side-on 
overpressure is the most sensitive blast characterization critej 
at the 20-foot distance side-on positiva iyrrpulse is the more 
sensitive criteria. 

(d)  RECOKMEMDATIONS 

The subject explosive characterization study be continued 
and expanded in scope., 

(U) RESULTS 

Measured parameter averages at the 10-, 15- and 20-foot 
distances for all compositions are presented in Table 1 and 
(in Appendix A).  Individual results are presented as 
Table 3 and 4. 



(U)  PROCEDURE (REFERENCE 2 and 3) 

The program was conducted at Picatinny Arsenal during 
April-June 1964. 

The rounds were positioned with their longitudinal axis 
in a vertical plane at a height of 10 feet above ground level 
(Figure 3). The transducer arrays, redundant at 180° (called 
"North Array" and "South Array" in Table 3 and 4) were placed 
in  a horizontal plane perpendicular to the center of each 
round's longitudinal axis (Figure 3 and 4).  Each individual 
array, consisting of two time-of-arrival gages (ARC-BD-20) which 
bracketed a side-on pressure-time gage (ARC-LC-33G) (Figure 4) 
was positioned at 10-, 15- and 20-foot distances from the 
longitudinal axis of the round.  Shock wave time-of-arrival 
measurements were made using an ionization switch ("Chronograph 
Contactor" -- Dupont Model KC23 HRR) attached to each round. 
Closure of the switch (by detonation of the round) started the 
sweep of the Tektronix Model 545 oscilloscope (Figure 1). Time- 
of-arrival analogs were obtained (Figure 8) at the 9.5-foot 
distance and the 10.5-foot distance by hard wiring in parallel 
the series output of the two gages of the "South Array" to the 
Tektronix Oscilloscope. 

The gages were hard wired using coaxial cable to two 
four-beam ETC (Model K470) oscilloscopes (for the side-on 
measurements) and to a dual-beam Tektronix Oscilloscope (for 
the time-of-arrival measurements). 35mm film records (Figure 7) 
were made of the information presented on the four-beam ETC 
oscilloscopes, using General Radio Model 651-5 streak cameras. 
Time-of-arrival records at the 10-foot distance were made using 
Polaroid film (Figure 8). Figure 1 is a block diagram of the 
instrumentation. 

The rounds were positioned for firing using a cardboard 
tube-cardboard cone arrangement.  The firing train is shown in 
Figure 2.  The M36 Electric Detonator was fired using 2,000 volts 
to insure operation.  Figure 5 shows the individual detonator 
centering mechanism used with each charge, 

The data was reduced using a Gerber analog to digital data 
reduction system accurate to 0.1% (Figure 6).  Peak overpressure 
was computed from time-of-arrival information using the Rankine- 
Hugenoit relationship.  Integration of the P-t analogs yielded 
positive impulse.  Shock wave time-of-arrival information was 
obtained from the polaroid traces to the 10-foot distance and 
from the 35mm film records for the 15 and 20 foot distances. 
Positive impulse duration,Aof course, also obtained from the 
35mm film records. 

Overall accuracy of the entire parameter measurement system 

is 2.  5%- 
-4- 
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(C)  TABLE 1 

SUMMARY OF BLAST MP.AMETER MEASUREMENTS 

AVERAGED VALUES (U) 

Compositions 
Film Record 
Sample Size 

Peak Overpressure, psi 
10 ft.  15 ft.  20 ft. 

Impulse;, psi-seconds 
10 ft.  15 ft, 20 ft 

TNT 
(Non-deaireated) 

10 19.6 7.0 4.4 13.4 6.9 6.0 

Composition B 10 35.4 12.7 6.8 19.9 12.3 10.0 

Composition A-3 10 30,6 13.1 6.9 24.7   13.7   9.0 

PBXN-1 10 30,8 13.2 8.2 21.5 12,6 8,1 

Composition B-3 10 32.6 12,4 8.2 22.1 11.6 11.0 

PBX-9010 32.6 16.3 8.2 19.6 15.0 12,2 

83/17 HMX/Laminac 
Styrene Binder 10 31.9 13.5 9.5 24.8 13.3 

75/25 Cyclotol 10 32.7 16.1    7.1 19.0 14.5 9.6 

PBXN-3 10 

86/14 HMX/Butvar 2A   8 

25.8 11.5 

30.4  i 13,7 

9.1 

7.1 

25.0 

18.0 

15.5 8.9 

12.1 9.9 

PBX-Type A 

PBX-Type B 10 

33,3 

31.5 

12.9 

12.2 

6.6 

7,8 

19,7 

18.2 

12.2 

12.1 

7.4 

9.6 

CONFIDENTIAL 
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(C)  TABLE 2 

AVERAGED VALUES 

SHOCK WAVE TIME-OF-ARRIVAL AND IMPULSE DURATION 

MEASUREMENTS IN MILLISECONDS (U) 

Composition 
Film Record 
Sample Size 10 ft. |ipio ft. 13 rt. ID 15 ft. 20 ft. 

1 

tDiö' ft 

TNT (Non-deaireate I)   11 3.46 2.44 6.96 2.66 10.64 3.19 

Composition B 11 2.27 1.88 5,247 2.74 8.909 3.62 

Composition A-3 11 2.485 2.36 5.475 2.9 9.265 3.21 

PBXN-1 9 2.728 2.57 5.908 2.88 9.914 3.62 

Composition B-3 11 2.742 2.67 5.852 2.74 9,558 3.44 

PBX-9010 9 2.445 2.43 2,557 2.85 9.343 3.4 

83/17 HMX Laminae 
Styrene 

12 2.940 1.95 5,909 2.682 9.509 3.1681 
! 

75/25 Cyclotol 9 2.543 1.8 5.649 2.66 9.235 

i 

3.2 ! 

2.61 PBXN-3 12 2<9i4 .2.20 5.836 2.70 9.461 

86/14 HMX/Butvar It v          9 2.770 2.01 5.910 2.7 9.805 3.3 

PBX-Type A 11 2.714 2.33 6.257 2.63 10.239 3.31 i 

PBX-Type B 9 2.488 2.26 5.620 2,8 9,667 3.26 
t 
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CONFIDENTIAL 
(C)     TABLE 3   (CONT'D) 

PBX-TYPE A  (LOT 0AC-596-55) 
Peak Overpressure,  psi 

Sample No. 10 feet 
South Array 

15 feet 20  feet 10 feet 
North Array 

15  feet 20  feet 

058-1 
069-2 
069-3 
064-2 
069-5 

Film destroyed  - No Time Marks  on Film 
34„9 12.4 4.8 33.3 
33.3 12.6 6.9 32.3 
:i.9 10.6 7.8 30.0 
34.8 12.9 6.0 34.8 

17.8 
12.3 
9.7 

14.8 

7.0 
6.5 
6.6 

Impulse psi-Milliseconds 

069-2 18.9 12.8 6.4 20.2 16.6 
069-3 20.4 11.2 — 17.1 11.0 7.2 
064-2 17.9 10.6 9.1 15.8 8.8 7.4 
069-5 26.2 12.0   20.3 14.4 6.5 

PBX-TYPE B (LOT QAC-46 -57) 
Peak Overpressure, psi 

059-1 33.0 9.7 12.9     11.7 
064-1 35.0 12.7 5.8     7.5 
070-1 25.0 12.7 5.5 27.1 12.7 6.5 
070-4 27.9 9.4 5.7 32.2 13.7 7.4 
070-5 35.6 13.0 7.4 35.6 12.6 7.0 

Impulse, psi-Milliseconds 

059-1 24.5                   17.5     13.5 
064-1 23.7 13.2                   9.8     9.0 
070-1 12.9 11.8                   7.6 14.4 12.3 5.9 
070-4 17.3 10.0                     9.0 15.6 12.2 8.1 
070-5 19.3 12.5                   7.4 

COMPOSITION B-3   (LOT HOL- 
Peak Overpressure,   f 

11 
si 

92) 

20.1 12.3 7.3 

0442-3 25.7 12.1                     7.6 31.1 12.3 6.6 
0442-2 32.9   34.1 1.1.5 6.9 
0442-1 34.2 16.3                   7.0   13.0 6.3 
0342-3 27.8 9.2                    7.9 38.1 11.8 7.5 
0342-6 31.1 10.0                   10.6 36.7 15.4 12.6 

Impulse, psi-Milliseconds 

0442-3 16.4 10.4 9.7 16.1 12.2 6.3 
0442-2 25.7   — 19.7 10.6 7.2 
0442-1 25.9 14.2 10.0   12.0 6.9 
0342-3 24.2 10.8 19.9 31.5 9.8 11.1 
0342-6 16.5 10.7 11.5   13.6 14.4 

COMPOSITION PBX ■90/0 (LOT HOL ■SR-490 ■61) 
Peak Overpressure,  p ;i 

051-2 2b. 9 13.5 6.4 26.9 20.5 5.9 
058-2 32.3 20.1 6.8 31.5 20.1 7.1 
057-1 34.4 15.1 8.0 39.9   7.9 
057-2 34.4 11.5 11.7 ••14.4 11.7 11.7 

Impulse,psi-Milliseconds 

051-2 13.6 11.5 8.8 21.1 22.8 7.') 
058-2 19.8 19.6 13.4 19.0 14.4 6.9 
057-1 29.2 13.8 12.1 21.5   10.5 
057-2 15.7 10.2   16.9 11.3 12.7 
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(U)  FIGURE 8 

Air Shock Wave Time-of-Arrival Analogs. A 
sample Oscilloscope Trace is shown.  Sweep 
generated by Xonization Switch Closure on 
HE Charge (Fi^LTe 1). Oscilloscope sweep 
rate is 0.5 milliseconds per centimeter. 
Time-of-Arrival gages are not calibrated as 
to Amplitude of Analog. 

From Left to Right -- 

First Analog is the output of 9.5-foot 
distance time-of-arrival gage. 

Second Analog output is generated by the 
output of the 10.5-foot distance time-of- 
arrival gage. 
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